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COMflPLETE SIPEOInlOAnniON 

Pressure Relief Valve 



I, Thomas Hindmarch, of Lindo Lodge, 
Stanley Avenue, Chesham, Buckinghamshire^ a 
(British subject, do hereby declare the inven- 
tion, for which I pray that a patent may be 
gEanted to me, and the method by which it 
is to be performed, to be particularly de- 
scribed In and by the following statement: — 
rHie. present invention relates to pressure 
idief valves for fluid pressure systems. 

QRelief valves are often fitted to fluid pres- 
sure systems when it is necessary to keep the 
pressure in the system substantially constant 
despite varying delivery to it and varying 
drams from it. A common form of reh^ 
valve consists of a ball suitably guided and 
spring loaded onto a conical seat. With this 
type of valve it is usuaUy difl&cult to mam- 
tain the pressure constant with any degree of 
accuracy, sLace the spring must be fairly rigid, 
and consequently the load changes consider- 
ably with small movements of the ball, and 
the area on which the fluid operates vanes 
according to hem far the ball is off its seat. 
This frequently leads to bounce of liie ball^ 
causing rapid fluctuations m pressure and early 
failure. Also the presence of small particles 
foreign matter prevents the valve closing 

propefiy. ^ , , 

Many variations of this type dF valve have 
30 been proposed and used, but all suffer from 
one or more of the above disadvantages to a 
greater or lesser d^ee. , 

The object of my invention is to provide 
a idief valve which will be stable in operation 
and will eliminate the above disadvantages, 
pioini-fliTi the pressure constant withia a very 
dose limit, and which will, at the same time, 
be suitable for adjustment by remote control 
and/or can give one or more preset pressines 
according to die sequence of operation 
required. * 

The invention consists in a flmd pressure 
relief valve comprising a cylinder adapted for 
connection at or towards one end to a source 
of fluid pressure, a cup-like piston working 
in the cylinder and having its head remote 
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from the soiurce of fluid pressure, port means 
in the cylindrical wall of the piston for 
passage of fluid from the interior to the ex- 
terior of the same, an annular groove-like fluid 
channel in the inner periphery of said cylinder 
positioned such as to provide with the port 
means in the piston passage means of variable 
cross sectional area with longitudinal move- 
ment of the piston and which is closed with 55 . 
extreme motion of the piston towards the 
source of pressure fluid and helical spring 
means in die cylinder and acting upon the 
head of the valve to urge it towards the 
source of pressure fluid to dose said port 
means and abuting at its end remote from 
the piston upon " an abutment member, said 
member and the cylinder being movable rela- 
tive to one anotiier to adjust the working 
chaiaoteristics.of the valve. 

The invemdon further cm^scs in a con- 
struction as set f onh in die preceding para- 
graph in whidi the port means are bores 
at an angle other than a right angje to the 
axis of the piston. 

My valve consists preferably in a hollow 
piston through the walls of which a series 
of holes are drilled at an angle. This slides 
in a sleeve in which is formed an annuSar 
groove from which holes pass to the outside 75 
of the sleeve and connect with a gallery for 
drainage to a sumjp. 

The accompanying drawmgs show, by way 
of example only, three embodiments of the 
invention, in whidi 

Figure 1 is a cross section of a simple form 
of valve, ■ . 

'Figure 2 is a cross section of valve having 
means to vary its characterisftics, and ' 

Figure 3 is a cross section of a further 
valve having means to vary its characteristics; 

The hollow piston A in Figure 1 has holes 
(B drilled at an angle in its walls. This" piston 
sflides in sleeve C in whidi the annular .groove 
!D is formed, which latter connects with the 
gallery F via hdes £, which may be drilled 
at any. convenient angle. The spring G. bears 
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. on tbe head of piston A, and since it is well 
guided by sleeve C, it may be of slender 
proportions, and thus be made very sensitive. 
I>ue to the holes B being at an angles the 
5 apemire presented at the port on the outside 
ctf the piston is elongated, so that when the 
valve starts to open there is only a very smaD 
area exposed^ but this increase rapidly with 
further slight movements of the piston. 

10 It can be seen that as the fluid in the 
pressure gallery J always acts on the same 
area as the valve opens, and, as the spring 
can be made so that there is a considerable 
movanent for a small change in load, the 

15 pressure can be held witinn very close limits 
. without tendency to rapid fluctuations.' 

The outer end of the spring G in the em- 
bodiment shotvn bears on screw H which may 
be used for setting 'die required pressure 

20 characteristic of valve. - 'Alternatively,, 

means may be provided in wMdi this screw 
is fixed and the position- of sleeve C varied 
for . adjiMtment of the valve. 
~in Figure 2 there is shown -a controlled 

25 pressure relief valve m which liquid , or air 
pressure is- used to modify the operating 
characteristics of the valve. The liquid pres- 
sure gallq^r J commimicates with a pressure 
Rqmd . operated machine and the pressure 

30 rdief vahre coromunicates between- this gallery 
and the v^idng gallery F. The valve A which 
is similar to dm described in reference to 
Figure 1 is held dosed by the spting G under 
the: action of- piston K wozking in die 

35 cylmder L. The piston is urged to move in 
the direction of die -yadve\by ihe spring M, 
adjustable as tO'c^Smpic^oh by means the 
adjusting screw N: - . • ■ . y - 

iAn independent supply ^of compressed fluid 

40 is fed by way of- a control valve (hot shown) 
to the . underside of die piston by- way, of 
the port O. Whenipressure is admitted through 
the port, for example with compressed air, 
at the time of- starting of : the . machine in 

45 whidh the device is fitted, the rehef pressure 
of the valve A is* reduced by ihe lifting action 
of the air upon the piston K and contrary 
to the spring M. By this m^s the; pr^sure 
in the gallery J is reduced for such time as 

50 the control valve allows pressmr^.tb be directed 
to the port O. , 

The sleeve C- is movable by means of the 
screw P a^d controls the minimum pressure 
obtainable^ while .the Screw N controls the 

55 maximum pressure obtainable. . _ .„: 
Figure 3 shows a further embodiment in 
.which the valve A controls" the flow of fluid 
. from . the pressure ggdl^ny . J to the venting 
gallery F. "J^e controllmg pressure is .admitted 

60 ab*6ve ,the piston and increases the pressure . 
oil- tihe spring <T .anci so /upon .the valve" A. 
The pfdisure 'air is. itippHed via the pipe Q 
to the - ^b^pogition • tteree-way "vahre"" ' 
which either supplies pr^sure to the system, 

65 or vents die system to atmosphere. The passage 



ways to the piston K are constituted by a 
metering valve 5 and a non-retum valve T, 
by which the rate at whidi the piston K is 
depressed is controlled in one direction, while 
it is free to rise quickly by reason of the 70 
provision of the non-return vdve when the 
pressure is released. The minimum pressure 
is adjusted by varying the screw N while the 
maximum is adjusted by the stops P, P. 

The control of the characteristics may be 75 
hydraulic, pneumatic, or mechanical, and can 
be connected to other parts of the mechanism 
JO which the valve is fitted so that the pres- 
sure can be varied according to die sequence 
of operations being carried out in the mechan- 80 
isni. Furthermore, a dashpot may be incor- 
porated which will control the rate of change 
of characteristics of the valve with change of 
adjustment er change of pressure. - Altema-- 
tively or simultaneously nhe position of the 85 
sleeve C may be varied - bj^ fluid pressure or 
mechanical means. - -~ - 

When the set - pressures required differ 
widely, the simple spring may be replaced 
by a series of springs which come into opera- 90 
tion sequentially, and at the same time die 
position of the sleeve C may be varied manu- 
ally or automatically to provide accurate con- 
trol at each set pressure^ 

While this relief valve is primarily intended 95 
to be used for maintaining ccmstant pressure, 
it may be modified by the inclusion of a 
dashpot for the purpose of giving reduced 
starting pressure and- other details for carrying 
the invention into effect, may be varied with- 100 
out departing from the scope of -the mvention 
claimed. _ . . . 

What I claim is : — - - 

il. Fluid pressure relief valve comprising a 
cyiinder adapted for coimeeridn at or .towards 103 
one end to a source of fluid pressure, a -ciip- 
like piston working in the cylinder and having 
its head remote from the source of fluid pres- - 
sure, port means in the cylindrical -wall of 
the piston for passage of^fluid from the in- HO 
terior to the exterior of the same, an annular 
groove-like fluid channel in. the inner peri- 
phery of said cylinder positioned -such as to 
provide with . the . port means in the piston 
passage means of variable cro^sP sectional area 11$ 
with longitudinal movement of the piston and 
which is closed with extreme motion of the 
piston towatds the .source, pf pressure fluid 
and helical spring-means in .the cylinder and 
acting upon the head of die valve to urge 120 
it towards the source " of pressiire fimd to 
dlose said port means and abutting at its end 
ranote from .the piston upon an abutment • 
member, said member and. the cylinder b^mg 
movable rtlaiive to'^neahotfatt^ adjim'the 125 
working characteristics of the valve. . ' 
'2. Huid pressure valine a^ 'ckimed in . 
Cham 1 in- which flie port ^eanir axe bores 
at an angle odier than a right angle to the 
axis of the piston. 130 
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3. Fluid pressure relief valve as daimed in 
Claim 1 in which the abutment member is 
a plug and the cylinder is a cylindrical sleeve 
working in an outer cylindrical casing in which 

5 the plug is movable longitudinally. 

4. Fluid pressure relief valve as claimed in 
ripim 3 in which the plug is screw threaded 
within the cylindrical casing. 

5. Fluid pressure relief valve as claimed m 
10 Claim 3 in which remote control means is 

provided for moving the plug longitudinally 
of the cylindrical casing. 

6. Fluid pressure relief valve as claimed in 
Claim 5 in which the plug is a control piston 

15 which works in a cylinder coaxial with the 
TOlve and is caused to move towards the valve 
by fluid pressure between this piston and an 
end wall to its cylinder. 

7. Fluid pressure relirf valve as claimed in 
20 Claim 5 in which the plug is a control piston 

which works in a cylinder coaxial with the 
valve and is caused to move away from the 
valve against the action of a spring by fluid 
pressure between tliis piston and an end wall 
25 of its cylinder. 

8. Fluid pressure relief valve as claimed in 
Claim 7 in which the compression of the 
spring is adjustable. 

9. Fluid pressure relief valve as claimed in 
30 Claim 6 in which the operating fluid passes 

to the cylinder of the control piston by way 
of a two-position three-way valve in which in 



the one position the fluid passes to the cylinder 
from a source of pressure by way of a meter- 
ing valve and in the other position is dis- 35 
charged from the said cylinder to atmosphere 
via a non-return valve. 

I'O. Fluid pressure relief valve as claimed 
in Claim 6 in which adjustable stops are pro- 
vied to control the distance of travel of the 40 
said control piston towards the valve. 

11. Fluid pressure relief valve as claimed 
in Claim 3 in which means is provided for 
moving the cylmdrical sleeve in the qrlindrical 
casing. . 

12. Fluid pressure relief valve as claimed 
in Claim 1 in which dashpot means is pro- 
vided for controlling the rate .of movement 
of die piston in its cylinder. 

13. Fluid pressure relief valve as claimed 50 
in Claim 1 in which dashpot means is pro- 
vided for controlling the rate of relative move- 
ment between the abutment member and the 
cylinder. 

14. Fluid pressure relief valve substantially 55 
as herdnbefore described and as shown in 
Figure 1 of the accompanying drawings. 

•15. Fluid pressure relief valve substantially 
as hereinbefore described and as shown in 
Figure 2 of the accompanying drawings. 60 

1€. Fluid pressure relirf valve substantially 
as hereinbefore described and as shown in 
iFlgure 3 of the accompanying drawings. 
AilARKIS & OLERiK. 



PROVItSIONAflL SPECIFIOATION 
Pressure Relief Valve 



I, Thomas Hindmarch, of Lindo Lodge, 

65 Stanlqr Avenue, Chesham, Buckinghamshire, a 
British subject, do hereby declare this mven- 
tion to be described in the following state- 
ment: — ^ , , 
Relief valves are often fitted to flimd pres- 

70 sure systems when it is necessary to keep the 
pressure in the system substaurially constant 
despite varying delivery to it and varying 
drains from it. A common form of relief 
valve consists of a ball suitably guided spring 

73 loaded onto a conical seat. With this Q?pe of 
valve it is usually difficult to maintain the 
pressure consmnt with any degree of accuracy, 
since the spring must be partly rigid and con- 
sequentiy the load changes considerably with 

8(1 smaU movements of the ball, and the area 
on which the fluid operates varies according 
to how far the ball is off its seat. This fre- 
quentiy leads to bounce of the ball, causing 
rapid flucmations in pressure and early failure. 

85 Also the presence of small particles of foreign 
matter prevent the valve closing properly. 

Alany variations of this type of valve have 
been proposed and used, but all suffer from 
one or more of the above disadvantages to a 



greater or lesser degree. 50 

The object of my invention is to provide 
a relief valve which will be stable in operation 
and will eliminate tiie above disadvantages, 
maintain the pressure constant within a very 
close limits and which will, at the same time, 95 
be suitable for adjustment by i^ote control 
and/or can ^ve one or more preset pressures 
according to the sequenx:e of operation 
required. 

The invention consists in a fluid pressure 100 
relief valve comprising a cup-like piston work- 
ing m a cylinder, said piston being provided 
with a port or ports in the wall thereof in 
co-operation with an annular ling-Sake fluid 
channel in the wall of the cylinder, said piston 105 
being urged longitudinally of the cylinder by 
a spring acting upon the head of the piston 
to close said port or ports against the pressure 
of the operating fluid. 

The invention further consists in a con- 110 
struction as set forth in the preceding para- 
graph in which the ports in the piston are 
bores at an angle other than a right angle 
to the axis of the piston. 

The invention still furdier consists in a con- 115 
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stTUCtLon as set forth in either of the preced- 
ing paxagraphis in which the spring means 
abuts a movable member remote from the 
piston which is adjustable, longitudinally of 

5 ahe cylinder., directly or indirectly to cimige 
die working characteristics of the valve.* 

The Invention still further consists in a con- 
struction as. set forth in die preceding para- 
graph in which the rate , of change of character 

10 of the valve is controHed by a dashpot 

My valve consists preferably in. a hollow 
piston through the walls of which a series, 
of holes are drilled at an angle. This slides 
in. a sleeve. In which is formed an azmular 

15 groove from which holes pass to the outside, 
of the tube and connect vdlh the gallery for 
drainage to ^die sump. 

In one form of my invention a hollow piston 
A has holes B drilled at an angle in its walls. 

20 This slides in sleeve C in which the annular 
ring D is .formed which connects wiiji gallery 
F via holes which may be drilled at any 
convenient angle. The. spring G bears on the 
outer face of piston A and since it is wdl 

25 guided by sleeve it may be of .slender ; 
proportions, and thus made very sensitive. Due 
. to drilling the holes at an: angle, the surface 
of the hole oin the outside of die piston is; 
elongated^ \sp " that when the valve starts to 

30 open there is only a very, small area exposed, 
but this increases rapidly with further flight; 
movements of the XJistdn. 

It can be seen that the pressure always acts 
on the same area, and, as the spring can be 

35 - made r&o that there is a considerable move- . 



mcnt for a small change in. load, the pressure 
can be held within very dose limits without 
tendency to rapid fiucdiations. . 

The outer end of the spring . G bears on 
screw H which may be used for setting the 40 
required pressure. Altensatiyely^ this may. be 
ifixed and. position of sleeve C~ varied for 
adjustment of pi^smt^ . 

In an alternative design,, the plug H is 
adapted to be moved by remote controL .This 45. 
may be hydraulic or pneumatic, or mechanical 
and can be connected to. other parts of the 
mechanisni so that the pressure can be varied 
according to the sequence of operations. 
Furthermore a dashpot may be incorporated 50 
which will (control .4i,e rate of change of 
characteristics of the valve with change of. 
adjustment or change of pressure. 

Alternatively or simultaneously the position 
of the sleeve C may be vari^. 55 

When the s&t pressures required differ 
widely the simple spring may be replaced by 
a series of springs which come into operation 
sequentially, and at the same time the posi- 
tion of the sleeve C may be varied manually 60 
or automatically to provide accurate control 
at each set pressure. " . ^ 

WMle this relief valve will be used for 
maintaining constant pressure, it may be 
modified by the inclusion of a dashpot for 65 
the purpose of giving reduced starting pressure 
and other details for carrying the invention 
into effect may be varied without departing 
from the scope of xht invention. 

MARKS & CLERK. 
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